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amplitudes are as 2 : — 1.   The section where the deformation (as represented by w) is zero, is given by 3^ + I2 = 0, in which if ^ = I, z — — \l.
When the condition as to the length of the cylinder is not imposed, the ratio Sg : As' is dependent upon s, and therefore the curves of deformation vary with z, apart from mere magnitude and sign. If, however, we limit ourselves to the more important term s = 2, we have
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so that w vanishes when
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This equation may be applied to find what is the length of the cylinder when the deformation just vanishes at one end if the force is applied at the other. If z = — 2 = l
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For many materials a- {equation (11)} is about £, or m — 2n. In such cases the condition is
It should not be overlooked that although w may vanish, u remains finite.
Reverting to (23), (24), (25) we see that, if the cylinder is open at both ends, there are two types of deformation possible for each value of s. If we suppose the cylinder to be closed at z — 0 by a flat disk attached to it round the circumference, the inextensibility of the disk imposes the conditions, w = Sr = 0, v = a S(j> = 0, when z = 0 *. Hence As — 0, and the only deformation now possible is
-y = Q, $(h = J5g# cos sd),           w = $T = sBsz sin s<p..........(^^)
Another disk, attached where z has a finite value, would render the cylinder rigid.
Instead of a plane disk let us next suppose that the cylinder is closed at z~0 by a hemisphere attached to it round the circumference. By (1) the three component displacements at the edge of the hemisphere (6 = $ TT) are of the form
v = a B<f> = a cos s<£,       u = a 86 — — a sin s<f>,       w= Sr = sa sin s<£. Equating these to the corresponding values for the cylinder, as given by (23), (24), (25), we get As=l, Bs = s; so that the deformation of the cylinder is now limited to the type
v= (a+ sz) cos sip,       w = s(a + sz) sin s<f>,        u— — a sin s<£,    .. .(46)
* s being greater than 1.rve as an illustration. Suppose that the bending is such that the principal planes retain their positions relatively to the material surface, but that tlie principal curvatures are exchanged. The nature of the curvature at tbe point in question is the same after deformation as before, and by a rotation through 90° round the normal the surfaces maybe made to fit ; nevertheless the energy of bending is finite.s infinite stiffness.Vol. i. p. 236]; Theory of Sound, § 74.
